The article describes the activities related to running innovative activities and presents the dynamics of changes in expenditure on research and development as well as innovation in Podkarpackie Voivodeship in the years [2005][2006][2007][2008][2009][2010][2011][2012][2013][2014][2015][2016]. Following article consist short characteristic of activities connected with innovation issue. It was found that the number of entities conducting R&D activities increased four times, and thus the employment of people dealing with research and development would grow as well. Similarly, the expenditure of these entities on the implementation of innovations increased, which, however, depended to some extent on the availability of EU funds. Thereby, in the period of reduced access to EU programs supporting the conduct of R&D activity, the expenditure of entities on these activities also slightly decreased.
INTRODUCTION
The turn of the 20th and 21st centuries was characterized by intensive development of innovation implementations. In particular, this process intensified in the European Union countries, where appropriate standards were developed and the market was unified.
Innovations themselves are a very important factor stimulating the development of the company. The whole environment is subject to constant changes, and competition constantly improves an innovation management process; that is why it is so important to continuingly implement novelties causing the entity to grow rapidly, which results in its significant competitive advantage. Therefore, it can be stated that innovation is the source of entrepreneurship.
However, currently economic and development processes are forming in more and more specific systems of connections in which the creation of innovative or technologically advanced solutions requires the cooperation of enterprises with the environment, including public administration, business environment institutions and science and research units. Currently, intensive shifting of structures of developed economies towards industries and knowledge-based services is observed. The construction of a modern, knowledge-based economy requires long-term investments and system support for enterprises, universities, research and development units and business environ-ment institutions. An important element of this arrangement is to stimulate cooperation and implement solutions that will reduce the problem of insufficient mechanisms for binding scientific research with the ability of the company to absorb new technologies, products or innovative solutions (Pastusiak, 2009) .
The above-mentioned issues relate to spending some outlays on research and development (R&D) and innovative activities. The analysis of funds invested for R&D allows for conducting research in the field of innovation in the economy on a regional or national scale, and in comparison with data on reported inventions, patents received, or sales of new and upgraded products and their export, it allows to determine the level of effectiveness of expenditures.
The main problem is to show dynamic changes on research-development expenditures and innovation in Podkarpackie Voivoidship in years 2005-2016.
The basic purpose of following article is attempt to answer if there is any growth of expenditures on the research-development and innovation activity and the same if there are any changes in the subject structure and persons running R&D activity.
Research and development and innovation in the light of theoretical considerations
In the continuous progress of globalization, the competitiveness of enterprises on the microeconomic scale depends on the degree of technological advancement and competitiveness of the entire country. Introducing new or significantly improved applications, products or processes onto the market is associated with the concept of innovation, which was introduced for the first time to economics by Schumpeter. He described innovation as (Schumpeter, 1960) : − introducing a new product or giving new features to an already existing product; − introduction of a new production method or its improvement; − opening a new market; − acquiring and applying a new source of raw materials or semi-finished products; − introduction of a new organizational structure for a given industry; − applying a new way of selling or purchasing.
Nowadays, this definition has expanded considerably and has gone far beyond the realm of technology.
Innovation is thought to take place when economically viable exploitation of new ideas takes place (Porter, 1990) . Innovations are treated here as a series of technical and organizational changes, including on the one hand simple modifications of existing products, processes and practices (which may be new for the enterprise but not necessarily for the industry) to fundamentally new products and processes on the other (which are new for the industry as well as for the subject). Implementation of innovation involves a whole range of scientific, technological, organizational, financial and commercial activities.
The best-known definition, used almost anywhere in the world is the one presented in Oslo Manual, where innovation means the implementation of a new or significantly improved product (including goods or services), a new or significantly improved process, a new marketing method or a new organization method in the field of business practices, workplace organization or relations with the external environment. For the needs of scientific and technical policy, as well as for maintaining comparability over time with the results of previous statistical surveys of innovations, in many cases the so-called narrower definition is used, where innovation means only 'technical' innovations, i.e. new or significantly improved products and processes. Products (goods and services), processes and methods (technical, organizational and marketing) are innovations if they are new or significantly improved at least from the point of view of the enterprise implementing them (OECD, 2005) . This is very similar to the Oslo Manual hand book -an innovation concept is defined in the law bill dated 30 May 2008 about different forms of innovation support (where meaning of innovation is understand as activity of describing new technology it means technology as the industrial property or research -development service which enables to produce new or high upgraded goods, processes or services and don't exist longer than 5 years) and start from it production of new or highly upgraded goods, processes and services and as technology investment it means to buy new technology, elaborate own technology, and introduce and start producing new or highly upgraded goods and services.
The Polish authors describes innovation as ability and motivation business entitles to constant research and use in practice the scores of science researches, new concepts, ideas and inventions. This is the meaning of Kot (2007) .
Very narrow meaning of innovation presents Pomykalski, who is showing us that innovation is process gathered all activities connected with creation of ideas, creation of inventions then introducing itself as new product or process (Pomykalski, 2001) .
Another point of view presents Bogdarenko who thinks that innovation term means ability for making and introducing innovations which can be used in the different fields of economic -society life (Bogdarenko, 2006) Above definitions also Polish as foreign authors and institutions and almost the same in meaning. But there is no explicitness to this term and this cause that is very difficult to use objective criteria and classification of innovation levels.
Despite of different interpretation of this term is possible to show four different basics of innovations: − marketing, which is characterized by the implementation of a new marketing concept or strategy that differs significantly from the marketing methods used so far in the enterprise; − organizational, i.e. the implementation of a new organizational method in the principles of operation adopted by the entity, in the organization of the workplace or in relations with the environment, which has not been used so far in the enterprise; − process-based, indicating the implementation of new or significant improvement of the existing methods of production, distribution and support of activities in the field of products and services; − product-based, which means the launch of a product or service that is new or significantly improved in terms of its characteristics or applications (OECD, 2005). Process and product innovations belong to technological innovations. In turn, marketing and organizational innovations are classified as non-technological innovations (Mazur-Wierzbicka, 2015).
In order to develop new solutions or to create a new product, an innovator, i.e. a person or entity involved in implementing innovations, should conduct innovative activity through all scientific, technical, organizational, financial and commercial activities. Some of these activities are innovative in nature, while others are not new, but are necessary to implement innovations. Innovative activity includes also research and development (R&D), which is not directly related to the creation of a specific innovation (GUS, n.d.). An entity that is called an innovative one should be characterized by conducting activities and investing financial resources in the scope of research and development works. These activities should lead to the development of the enterprise.
The aforementioned R&D activity of a given entity consists of creative work, carried out in a methodical manner, undertaken to increase knowledge resources and to create new applications for existing knowledge that ultimately leads to the introduction of 'a new or significantly improved product, service or process to the economy, including the implementation of a new marketing or organizational method that redefines the way the company works or relations with its surroundings' (Buczkowski, Szpor and Śniegocki, 2012).
R&D activities include several types of research: − basic research, which includes experimental or theoretical work, undertaken primarily to acquire new knowledge about the basics of phenomena and observable facts, without focusing on practical applications or use; − industrial research (applied), that is research aimed at acquiring new knowledge and skills to develop new products, processes and services or to introduce significant improvements to existing products, processes or services; − development work, i.e. acquisition, merger, shaping and utilization of currently available knowledge and skills in the field of science, technology and business and other knowledge and skills for production planning as well as the creation and design of new, changed or improved products, processes or services. The following should be mentioned among the entities conducting research and development activities:
− scientific and research and development units, i.e. units whose main activity is to conduct research and development (scientific institutions of the Polish Academy of Sciences, state and private research and development units); − science service units (scientific libraries, scientific archives, scientific associations and other science service units); − development units, i.e. business entities, primarily industrial enterprises, having their own research and development facilities (laboratories, construction offices, technical development centres, etc.), conducting research and development activities mainly on the nature of development works, in addition to their core operations; − higher education units (US Rzeszów, 2018).
MATERIALS AND METHODS
The research and analyses presented in the work are based on the theory of economics. The spatial scope of the research covers the area of Podkarpackie Voivodeship, and the time scope applies to the years 2005-2016. The analyses were based on the literature of the subject, analysis of current research and mass statistics data provided by the Central Statistical Office. Methods of processing and interpretation of optional knowledge were used using a descriptive method, a method of tabular and descriptive analysis and graphic presentation, as well as subject literature studies.
Detailed analyse takes under consideration numerous data gathered all business entitles running R&D activity from Podkarpackie Voivodeship with showing factories and universities.
To the analyse of these business entitles working as R&D factories used the factors of workers as number of persons hired in that factories and also the time of working. In case of research-development expenditures took appointment of type of expenses (R&D activity, know-how, software, assets investment, training of workers and marketing).
RESULTS AND DISCUSSION
In the analysed period, the number of entities conducting business activity increased substantially. Since 2005, the number of units involved in R&D in Podkarpackie Voivodship has increased seven times. At the same time, it should be noted that this trend is constantly maintained and the largest increase in the number of entities was recorded in 2015, where research and development activities were declared by twice as many entities as in the previous year and six times more than in 2005 (Table 1 ). This probably results from the fact that there is more and more access to finance for conducting the discussed activity. These are mainly EU funds from such operational programs as: Knowledge Education Development, Innovative Development and Regional Operational Programs.
In the context of the analysis of the sector of entities conducting R&D activity, it should be stated that the number of business entities (industry and services) increased significantly from 48 in 2005 to 199 in 2016, which is a fourfold increase. By contrast, the number of higher education institutions that conduct such activities increased from 3 to 8 over the last decade and since 2013 has remained at the same level. Rzeszów University of Technology and the Univer- sity of Rzeszów were joined by the State Higher Vocational Schools and non-public schools. Adequate to the growing number of entities conducting research and development activity, the number of people working in R&D sector has also increased. In the analysed period, the number of employed persons increased almost threefold from 3,129 to 8,291 persons ( Table 2 ). Even greater increase was recorded in the case of full-time employees (EPC), which amounted to nearly 400%. In turn, when conducting the analysis of the employed in particular sectors, it should be stated that there were more jobs in R&D in business entities (fourfold increase) than in higher education (threefold increase). This is due to the growing number of business entities implementing innovations.
Characterizing expenditures on innovative activity, an analysis was made of total expenditure and expenditure on direct R&D, purchase of knowledge from external sources, purchase of software, investments in the form of buildings and plots, land, machinery and technical equipment with tools and means of transport, personnel training or trainings relating to innovative activities, as well as marketing of new or significantly improved products.
In the analysed period, the overall expenditure on innovative activity gradually increased. Over the last decade, these expenditures increased more than twofold, from over PLN 670,000 to over 1.47 million (Table 3 ). The situation looks similarly in the expenditure on R&D, however, with the exception of 2015, when expenditures fell by 32% compared to the previous year. It is connected with the transitional period of access to EU funds for such activity.
The same applies to the purchase of knowledge and software, or staff training, for which the units acquire external funds. In the case of investments in fixed assets, it should be noted that in the years 2005-2009, expenditures for this purpose remained at a similar level. In the following years, expenses increased by over 50%. Only in 2013 there was a decrease in expenses, which was also caused by reduced access to EU programs. In the financing structure of innovative activity over the period under review, only little changed, as expenditures were dominated by own funds (80-89%) (Fig. 1) . There is a noticeable decline in the financing of the said activity through loans granted to individual entities.
In the analysed period, expenditures on research and development activities grew significantly. In 2005 in Podkarpackie Voivodeship, PLN 111.6 million was spent on R&D, and in 2014 it was already nearly 931 million. However, from 2015, the amount of outlays began to decline slowly to reach PLN 762.9 million in 2016. This can also be explained by the end of the previous period of EU budgeting and the launch of the budget perspective 2014-2020 (Fig. 2) . 
CONCLUSIONS
Analysed period of time shows that R&D field in Podkarpackie Voivoidship had considerable changes. Above data shows increased interesting in innovation and research -development activity by the different business entitles. In particular, manufacturing and service enterprises increased their activity in this area, thus trying to strengthen their position in a very competitive market. In the years 2005-2016, the number of entities increased more than four times, and as a result, the employment of research and development personnel also increased.
However, there is a noticeable dependence in expenditure on innovative activity on the availability of EU funds. Thereby, in the period of reduced access to EU programs supporting the conduct of R&D, the expenditure of entities on these activities also decreased.
In the next few years, a further increase in the number of involved entities, people employed in innovative activities and, above all, increase in research and development expenditures is forecasted. It is to be supported, among others, by so-called second act on innovation, adopted in 2017, which allows the entrepreneur to deduct from the tax base 100% of innovation expenditures. High impact was introduction of obligatory financing at 2% funds for Technology Transfer Centres (Act of 30 April 2010 on the principles of financing science).
